Ca2+-ATPases (SERCA): energy transduction and heat production in transport ATPases.
The sarcoplasmic reticulum Ca2+-ATPase is able to cleave ATP through two different catalytic routes. In one of them, a part of the chemical energy derived from ATP hydrolysis is used to transport Ca2+ across the membrane and part is dissipated as heat. In the second route, the hydrolysis of ATP is completed before Ca2+ transport and all the energy derived from ATP hydrolysis is converted into heat. The second route is activated by the rise of the Ca2+ concentration in the vesicle lumen. In vesicles derived from white skeletal muscle the rate of the uncoupled ATPase is several-fold faster than the rate of the ATPase coupled to Ca2+ transport, and this accounts for both the low Ca2+/ATP ratio usually measured during transport and for the difference of heat produced during the hydrolysis of ATP by intact and leaky vesicles. Different drugs were found to selectively inhibit the uncoupled ATPase activity without modifying the activity coupled to Ca2+ transport. When the vesicles are actively loaded, part of the Ca2+ accumulated leaks to the medium through the ATPase. Heat is either produced or released during the leakage, depending on whether or not the Ca2+ efflux is coupled to the synthesis of ATP from ADP and Pi.